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BASE FROM U.S. 
GEOLOGICAL SURVEY 
1:250,000 QUADRANGLES 

25 0 25 50 MILES 

25 0 25 50 75 KILOMETERS 

NOTE: Mos ~ areas in which the quality of the ground water 
is poor are designated in U.S. Geological Survey Hydrologic 
Investigations Atlas HA-478, ''Quality of ground water in 
the lower Colorado River region, Arizona, Nevada, New 
Mexico, and Utah," by L. R. Kister (1973). 
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POTENTIAL WELL PRODUCTION, IN GALLONS PER MINUTE 
(NOTE: THE VALUES OF POTENTIAL WELL PRODUC
TION ARE BASED ON THE ASSUMPTION THAT THE WELL 
IS LOCATED FAVORABLY, IS SUFFICIENTLY DEEP TO 
TAP THE REGIONAL AQUIFER, AND IS PROPERLY 
CONSTRUCTED) 

50 to more than 2,500-Most wells in area are 
capable of produc ing 1,000 gallons per minute 
or more 

10 to 500 

0 to 10-In the Plateau uplands province the 
limits are Oto 50 gallons per minute 

INDEX WELL-Upper number, 591, is depth to water, 
in feet, 1979 (R, well taps regional aquifer of 
great areal extent; L, well taps local aquifer 
of limited areal extent; P, well taps water 
level abnormally higher than regional water 
level; F, flowing well). Lower number, -19, 
is change in water level, in feet, 1974-79 

PREPARED IN COOPERATION WITH THE 
ARIZONA WATER COMMISSION 

E X P L A N A T I O N 

= Agua Fria basin 
= Altar Valley 
= Aravaipa Valley 

Avra Valley 
= Big Chino Valley 
= Big Sandy Valley 
= Bill Williams 
= Black Mesa 
= Black River basin 
= Bodaway Mesa 

Butler Valley 
= Canyon Diablo 
= Chevelon 
= Chinle 
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GF 
LT 
RA 
VR 
IC 
IS 
WM 
LM 
RB 
OD 
UT 
DI 
HV 
HN 
OP= 
HI = 

Coconino Plateau 
Colorado River, Hoover 

Dam to Imperial Dam 
Concho 

= Douglas basin 
= Duncan basin 

ON 
OU 
UN 
IL 
RD= 

= Gila Bend basin 
Gila River drainage 

from Painted Rock 
Dam to Texas Hill 

SK 

TD 

WA 
AR 

= Gila River from head 
of San Carlos 
Reservoir to Kelvin 

= Gila River from Texas 
Hill to Dome 

= Grand Wash 
= Harquahala Plains 

A 

C 

AREAS AND ABBREVIATIONS 

HAS= 
HOL = 
HOP 
HOU= 
HUA 
KA I = 
KAN 
LIC = 
LHA = 
LSP = 

Hassayampa basin 
Holbrook 
Hopi 
House Rock 
Hualapai Valley 
Kai bi to 
Kanab 
Little Chino Valley 
Lower Hassayampa 
Lower San Pedro 

LSC 

LVR 
MMU 
MNV 
N-C 
PSC 
PRZ 
RAN 
SAC 
SAF 
S RV 
SBV 
SFP 
SFR 

SSI 
SSW 
SHV 
SNO 

basin 
= Lower Santa Cruz 

basin 
= Lower Verde River 
= McMullen Valley 
= Monument Valley 

New River-Cave Creek 
= Peach Spring Canyon 

Puerco-Zuni 
= Ranegras Plain 
= Sacramento Valley 
= Safford basin 
= Salt River Valley 
= San Bernardino Valley 
= San Francisco Peaks 
= San Francisco River 

basin 
= San Simon basin 
= San Simon Wash 
= Shivwits 
= Snowflake 

lit ' 

= St. Johns STJ 
TON 
TUB= 
USR 

Tonto basin 
Tuba City 
Upper Salt River 

basin 
USP 

USC 

VER 
VRG 
WAT 
WMD 

WHM 
WRB 
WIL 
WMN 
YUM 

= Upper San Pedro 
basin 

= Upper Santa Cruz 
basin 

= Upper Verde River 
= Virgin River 
= Waterr11an Wash 

Western Mexican 
drainage 

White Mountains 
= White River basin 
= Willcox basin 

Williamson Valley 
Yuma 

AREA BOUNDARY 

--- WATER-PROVINCE 
BOUNDARY 

POTENTIAL WELL PRODU TION, DEPTH TO WATER, 1979, AND CHANGE IN WATER LEVEL, 1974-79, IN SELECTED WELLS 

ANNUAL SUMMARY F GROUND-WATER CONDITIONS IN ARIZONA, SPRING 1978 TO SPRING 1979 

BY U.S. GEOLOGICAL SURVEY 
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E X P L A N A T I O N 

AREA FOR im ICH GROIJND-WATER BAS IC-DATA INVENTORY 
IS IN PROGRESS----As of July 1979 

AREA H)ll WHICH A REPORT IS  IN  PREPARAT ION----As of 
Ju ly  1979 

AREA FOR WHICH A REPORT HAS BtEN RELEASED 

AREA BOUNDARY 

- - - - WATER-PROV r nCE BOUNDARY 

STATUS  OF G R O U N D - WAT E R  I NV E NTORY  

� , ,  ' 
\ ' 

A G F  
A L T  
ARA  
A V R  
B I C
B I S
BWM  
B LM 
B R B  
B O D  
B U T  
C D  I 
C H V  
C H N  
C O P  
C H I

C O N  
D O U  
D U N  
G l l  
G R D  

G S  K 

G T D  

GWA  
HAR  
HAS  
H O L  
H O P  
H O U  
H U A  
KA r 
KA N 
L I C
L H A  

PREPARED I N  COOPERAT I ON fl ! TH THE 
ARI ZONA WATER COMM I S S I ON 

AREAS  A N D  A B B R E V I AT I O N S  

A g u a  Fr i a  b a s i n L S P  = Lower  S a n  P e d r o  
b a s i n  = A l ta r V a l l ey 

Ar a v a i p a V a l l ey 
Avra  V a l l ey 
B i g C h i n o Va l l ey 
B i g S a ndy  V a l l ey 
B i l l  W i l l i a m s  
B l a c k  M e s a  
B l a c k  R i v e r  b a s i n
B o d away M e s a  
B u t l e r  Va l l ey 
C a ny on  O i a b l o  
C h e v e l o n 

= Ch i n l e
C o co n i n o  P l a te a u  
C o l o ra d o  R i v e r , H o o v e r  

D a m  t o  I m p e r i  a 1 D am  
C o n c h o  
D o u g l a s b a s i n
D u n c a n  b a s i n  

= G i l a  B e n d  ba s i n  
= G i l a  R i v e r  d ra i n a g e  

from P a i n ted Roc k
Dam t o  T e x a s  H i l l  

= G i l a  R i v e r  from  h e a d  
o f  S a n  Ca r l o s
Re s e r v o i r  t o
Ke  l v i  n

G i l a  R i v e r  from  Te x a s
H i l l  t o  Dome 

= G r a n d  W a s h  
H a r q ua h a l a P l a i n s

= H a s s ayampa  b a s i n  
H o l b r o o k  
H o p i  

= H o u s e  Roc k 
H u a l a p a i  V a l l ey 

= Ka i b i t o 
= Ka n a b  

L i t t l e C h i n o V a l l ey 
Lowe r H a s s ay am p a  

1-' U S L I C  S U P l-' L Y , 
D O M [ S T I C ,  A N D  

L I V E S T O C K  
( 7 . 0  µercent ) 

L S C  

L V R  
MMU 
MNV 
N - C  
P S C  
P RZ 
RAN 
SAC 
S A F  
S R V  
S B V  
S F P  
S F R  

S S I
S S W  
S H V  
S N O  
S T J  
T O N  
T U B  
U S R  

U S P  

U S C  

V E R

V R G  
WAT 
WMD  

W H M  
W R B  
W I L  
WMN  
YUM  

A G R I C U L  T U R [  
( 80 . 7 percen t )

= Lower  S a n t a  C r u z  
b a s i n

Lowe r Verde  R i v e r  
= McMu l l e n V a l l ey 

M o n ume n t  V a l l ey 
New  R i v e r - C a v e Cre e k  

= P e a c h  S p r i n g C a ny o n  
P u e r c o - Z u n i 
Ra n e g r a s  P l a i n
S a c r amen t o  V a l l ey 
S a fford  b a s i n

= S a l t R i v e r  Va l l ey 
= S a n  B e r n a rd i no Va l l ey 
= S a n  F r a n c i s c o  P e a k s  
= S a n  F r a n c i s c o  R i v e r  

b a s i n
S a n  S i mo n  b a s i n
S a n  S i mo n  W a s h  

= S h i vw i t s
S n owf l a k e 

= S t .  J o h n s  
T o n t o  b a s i n

= T u b a  C i ty 
= U p p e r  S a l t R i v e r  

b a s i n  
= U p p e r  S a n  P e d r o  

b a s i n  
Up p e r  S a n ta C r u z  

b a s i n
= U p p e r  V e r d e  R i v e r  

V i r g i n  R i v e r  
Wa terman  Wa s h  
W e s tern  Mex i c a n  

d r a i n a g e  
Wh i te  M o u n t a i n s
W h i te R i v e r  b a s i n

= W i l l c o x  ba s i n  
W i l l i am s o n  V a l l ey 
Y u ma 

DRA I N A G E  

( 7 . 9  percent }  

4 . 2  M ILL ION  ACRE- FEET 
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E X P L A N A T I O N 

/69 EST IMATED GROUND-ll'AT[R PUMPAGE , IN 
THOUSANDS OF ACRE- FEET 

N PUMPAGE OF 500 ACRE- FEET OR LESS 

AREA 80UN DARY 

- - - WATER-PROV INCE  BOUNDARY

NOTE : In areas where no data are shown , the pumpage i s  
----iiiostly from domes t i c  and stock wel l s ,  and the ai!lOunt 

is unknown . The total pumpa ge in these areas l s  
estimuted to  be u botJt 15 ,000 ucre-feet for 1978 
( see tabl e ) .  

E S T I MAT E D  GROUND-WATER  PUMPAGE  I N  A R I Z ONA  D U R I N G  1 9 7 8  

E S T I MAT E D  A N N U A L  G RO U N D - WA T E R  P U MPA G E , I N  T H O U S A N D S  O F  A C R E - F E E T , 
[ N U M B E R S  RJ U N D E D TO  N E A R E S T  T H O U S A N D  A C R E - F E E T .  A R E A : AV R ,  S E E  

I N  A R I Z O NA , B Y  A REA 
MA P S  F O R  L O CAT I O N ]  
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UP,AN .�T . u �  or  S / 'I UOLS
M,: ? UMP�GE OC 500 .'\ C R E · f EU O R  L E S S . C :  Y U 1' ARE�. I IHLUD E S  SOUTH C I LA VALL E Y ,  YUM!. ME51. ,  A N O  Y UM �. VAL L E v . B E G E N ,1 I tlG r n  1947 I N  YUM/\ VALLEY , I N  1961  l N  SOUTH G L /, 

VALLE Y ,  AIIO [ N  1970  IN IUMA /olESA ,  PART OF rn:  PUM"AGE  WAS FOR DHArnAGE OF WATERLOGGED L,!,NDS . 
A :  ·a r TH C r.AWAL �osn ,· FO� O RA l �I\GE PURPOS E S .  F :  P � E l' I OU S L Y  P U � L I S h E U  F I GURE R E V i S E O .  
(} :  P UMPAGE ro:i. Tll [ S[  AHlAS HAS NO! icST !MHED P R l (} R  T O  1 9 74 .  THUS , TOTAl I S  FOR 1974·78 ONL� . E S T I MATED PUMP/,. E � EFORE 

1 974  !S I NCLUDE ·] rn  "OTHERS . " G :  PUNPAGE FOR U I S ,  HAS , AMD SFR  AREP.S \/AS �IJ1 l:�l lMAlllJ ? H I O� TO 1 9 / 0 .  E Sl lMATrn P UMPAG[ D[fOR[ 1 9 7 a  J S  I NCLUO[U I �  "OTHERS ." 
�UMPA�E �O� LHA jl,RtA J/1\S I NCLUDED I� SRV AREA P R I O:l. TO 197 3 .  T H U S ,  lOTAL I S  F O R  1�73-78  DNLY . 

o', P UMPA•l E  FOR USP /\r,D LSP  ,1.P.EAS WAS HOT  E ST IMATED P R I O R  TO J 96G .  mus ,  TOTJ\L I S  flJ lt- 1 9/:l o - ) 8  ONL• . EST !M�TFO PIIMPAGE 
B E FOi\E 1900  :s I NC L U li E U  L N  " O T K tX> . " 

H :  "OTHERS"  I N CLUDE S :  AGU.S FR IA  BAS I N ,  ALTAR 'iALL E Y ,  i!.RAVAIPA VALLE! ,  B I L L  l,I I L L l ,\M S ,  BL/ICK  R l 'I E R  BflSr n ,  G l L ,\ R l V ER  FROM 11EAD 
O F  SAN CARLOS RESEP.\' O I R  TO KELV l N ,  LONES VERDE VALLEY , NEW R I HR-CAVE C R E E K .  S.I.N B ERNARO J Jto  \' ALL E Y ,  SP.N S I MON WAS H , TIJNTOBAS I N ,  U P P ER  SALT P. I V r n  OAS I N ,  \/ [�TERN MUICAN 1m.� 1 11A� E ,  /\NO WH I T E  R l 'I E R  RAS T M  PUMP�GE !N THESE  AREAS IS MOSTLY F HOII 
DO�ES T I C  AHO STO C �  WEL L ) ,  M D  -HE AMOU�T  I S  IJH KIW ',J M .  TOTAL  ANtWAL PUI\PAGI F O R  T H E S E  , .REAS I S  ESTIMATE D  

l n lrod ucUon

! n  arid _ ard semiar id  reg ions such as A r· izona , the a va i l abi l ity of adequate wr,1ter
sup p l i es has an effect on the type and extent of economic  development . The n at u re and extent 
of the g_ro und-water !reservoi rs must be known for proper management of t h i s  va l u a b l e  resource . 
S i nce 1 Y39, the U . S . Geologica l  Su rvey has conduc ted a p rogram of g round-watt:r· stud ies i n  
cooperation with the I State o f  A ri zon a ,  which i s  rep resented by t h e  A rizona Water Commission .
The prog ram i n c l u d e

i
s the col l ection and ana lys is  of the geologic and hydrologic d ala necessary 

to eva l u ate the g rou n d - w a ter resou rces o f  lhe Slate . The basic d ata  co l l ected , the rP.su l ts of 
area l  stud ies , and  ri2 sea rch f ind ings  are presented mai n l y  i n  p u b l i cation s of the U . S .  Geolog ica l 
S u rvey , but  some a,ppear i n  technica l  jou rna ls  and other publ ications . (S ee section enti tled 
11 R ece n l  P u b l icat ions Prepared b y  Pe rson nel  of t h e  U . S .  Geologicu l  S u rvey in A ri zona . . . ) 

I n  spr ing 1 974 lhe U . S .  Geolog iCa l  S u rvey , , n  cooperation with the Ar izond Water 
Comm i ssion , revi sed the system of co l l ecti ng g round-water data i n  A rizona . U nder the revised 
system , several se lected a reas ( see map showing status of g rou n d - water i n ventory ) a re stud ied 
i n  deta i l  each yea r .  I The types ot d ata col lected inc l ude i nfo rmation on we l l s  d r i l l ed s i nce p re
vious i n ventori es ,  water- level rneasu remen ts 1 pumpage data , and chemical  qua l i ty-of-water data . 
The data co l l ected for an a rea a re entered i n to comp u le r  s lorage , and computer pr·i ntouts are 
ava i l a b l e  to the pu

�
ic . l r1 a r·eas where s ufficient data are ava i l a b l e  the com puter p rint□u

. 
ts 

consist of th ree par s :  ( 1 )  spring cind wel l  i n formcitian , inc lud ing  construction and produ ction
data;  ( 2 )  chemical a a l yses of ground wate r ;  and ( 3 )  water - l evel measu rements for the period 
of record . The d ta a re ana lyzed , and the resu lts  a re presented in a series of maps . 
Typica l l y ,  the maps show depth to wate r ;  change in water l evel s ;  a l titude of t h e  waler lab l e ;  
a n d  qual i ty-of- water d ata , such a s  specifi c conductance,  d i ssolved sol ids , and f luori d P. .  

F o r  readers w h o  p refer 
version raclors for llhe terms used 

M u lt iply i nch -pou n d  !un i t  

i nch ( i n . )
foot ( ft)  
ga l l on per m i n u te ( g a l /m in ) 
acre- foot ( ac re - ft )  

Report ing o f  Data 

to use met r ic  u n its rather than i n c h - pound u n its , the con 
i n  L h i s  reporl a re l i sted below : 

� 

25 . 4
0 . 3048 
0 . 06309 
0 . 001 233 

Ta obtain metric un it  

m i l l imeter ( m m )  
meter ( m )  
l i le r  per second ( L/ s )
cubic h ectometer ( h m 3 )

Avai lab i l i ty and U se of Water 

I n  A r· izon the avai l a b i l ity of adequate and potab l e  water suppl ies has  as g reat an 
inf luence on the loc�tion of c it ies and c rop land a s  any otl1er facto r .  Agr icu lture is  d eoendent 
a l most enti rely on ]i rr igation because rainfa l l  is  inadeq uate for ra is ing c rops . Some su rface 
water i s  avai lab le  i n  a few a rea s , but the amount i s  not su ffi cienl lo meel the cont inua! ! �, 
i nc reasing demand . For many yEar s ,  near ly  two-th i rds of A rizona 's  wate r supply J-.as. i been 
withdr·awr1 from the g rnund -water r·eser·voi rs ; the pr inc ipa l  u se of the g round water i s  for the 
i rri gation of crops , f l thoug l1 munic ipa l  and ind ustr i a l  uses are increasi n g  stead i l y .  

T h e  map bn sheet 2 shows potentia l  wel l p rod uction 1 depth to water i n  se!ected wel l s  
i n  spring 1 979,  a n d  change i n  water leve ls  i n  sel ected wel l s  from 1 974 to 1 979 . The map s how
ing estimated g round -water pumpage g ives the .imount of water pumped i n  1 978 ; the annu ,:11 and  
accumu l ated pumpag'e s i nce the  beg i n n i ng of  record are shown in  the  tab l e .  I n  1 978 the  w ith
d rawal of  g round water was abou t 4 . 2  m i l l ion acre-ft , most of which was consumptively used . 
The amou nt of g round water withdrawn i n  1 978 decreased more than 1 . 2 m i l l ion acre-ft from the 
amount withdrawn ir, 1 977 and l s  the smal lest amou n t  withdrawn s ince the m i d - 1 950 1 s ,  except i n  
1 966 . N e a r l y  a l l  t h e  decrease w a s  in the amount o f  g round water u sed for i r rigation !n  the 
Bas in  and Range low, l ands p rovi nce . Pos s i b l e  causes for th is  decrease are d i scussed in the 
section er1 lil led " Bas in  and Range lowlands P rovince . 1 1 S l ig hl i y  more Lhan 3 . 4  mi l l ion acre-fl of 
g round water was µ sed fo r the i rr igation of c rops in  ·t 978 ; the rest was fo r· publ ic  suppl y ,  
i ndustri a l ,  domesti c!, and l ivestock u ses , and  some g round water was pumped for d ra i nage of 
waterlo�ged lands . j T h rough 1 978 , s l i g h t l y  mo�e t�an 1_75 m i l l ion acre_-tt of g round water had 
been w i thdrawn from the g round -w aler reservo i rs ,n A r i zona . I n  add 1 t 1on tu the g r-ou nd water 
pumped , about 2 . 9  lm i l l ion  acre-ft of su rface water was d iverted fo r use in the 51ate in  1 978;  
about 2 . 2  m i l l ion ac fe-rt  of  the water was con sumptive l y  u sed , and the rest was retu rned to  the 
Colorado R ive r .  Tlteu s ,  the tota l water use was about fi . 4  m i l l ion acre- ft i n  1 978 . The use of 
g round waler and he effects of th i s  use on the g round -water reservoi rs in each or the Lh ree 
1.vater provi nces (s e map showing water p rovince s ,  sh eet 2) a re di scus sed separate ly  in the  
fo l lowi ng section s .  

Bas in  and Range lowlands provinc.e . - - The Basin and Range lowlands p rovi nce i s  the 
most h i g h l y  d evelo 1ed of the th ree water p rovinces . A l though the p rovi nce covers on ly  about

45 percent or lhe S tate , it con tai n s  more than 90 percent of the cu l t ivated l and and more than 
80 pe rcent of the pop u l ation . fhe major g round - water reservoirs  a re mai n l y  sed i menta ry 
de os its i n  the central pa rts of the bas ins 1 but sma l l  supp l ies of water can be obtained ! oca l l y  
f r  m the cryslal l i n e  and con so i i d a led sedi menlary roc ks i n  Lhe mounta ins  that bound the basi n s .  
I n  1 978 about 4 .  ·1 m i l l ion acre-ft of water wa� withd rawn in  the p rov i nce,  o f  w h ich near ly  
3 .  m i l l ion acre-ft was used for  the i r rigation of  crops . T h rough 1 978 , s l i ght ly  more than 1 71 
m 1 l l 1on acre-ft of g round water has  been withd rawn from the g round -water reservoirs in t h i s  
p r  v i nce . T h e  amount  o f  g round water wi thd rawn i n  1 978 i s  a bout 1 . 2 m i l l ion acre - ft less than 
th revised amount withdrawn in 1 977 ; nea r l y  a l l  the decrease was in  the amou nt of g round 
v,ia e r  used fo r i r r igation . 

I n  the southeastern and south-centra l parts of the p rov i nce,  p reci p i tation averaged 
ne r l y  2 i n .  a bove Lhe lon g - Lerm average for Jan uary through March , and s l i g ht l y  above
av rage p rec ip itation conti n ued t h rough J u n e .  F rom J u l y  tti rough September ,  p recipitation was 
s l i  ht ly  be low a ve rag e ,  but from October through December prec ip i tation was near l y  2 i n .  above 
th long -term averag e .  ( See U . S .  E n v i ronmental Data Service , 1 978,  C l imatolog ica l  dala-annua l  
s u  ma ry-A rizana : National  Ocean ic  and Atmospheric A d m i n i stration , v .  82 , no . 13 ,  1 7  p . ) 
Th above -average p reci pitation from January t h rough March increased the soi l  moisture at least 
i n  Apri l i n  many p l aces and e l im inated the necessity for p rep lant ing i rrigation , a practice 
fol owed by most farmers . I n  a reas where some surface water i s  used for i rri gation , less 
gr und water was pumped because more su rface water was avai l a b l e  from reservo ir  storag e ;  fa r 
ex m p l e ,  i n  the Salt  R i ver V a l ley nea r l y  928 , 000 acre- fl of su rfi:lce water was d iverted at 
G r  nite Reef Dam i n  1 978 , which i s  about 7 50 , 000 acre-ft more than the amount d i verted i n  
1 9  7 .  I n  t h e  lower Santa C r u z  a rea nearly 265 , 000 acre-ft o f  su rface water was d i verted for 
us in the San Carlos P roject a rea , which is abou l 200 , 000 acre -fl more lhan the amount 
di erted in 1 977 .  The Salt R iver Va l l ey and the lower Santa C ruz a rea are the largest 
ag icu ltura l  a reas in the State ; the amount at" g round water withd rawn for agr icu ltura l  use i n  
th  S a l t  R i ver V a l ley and l'h e lower Sanla C ruz a rea dec reased near· ly  61 3 , 000 a n d  291 , 000 
ac e - ft ,  respective l y ,  between ·1 977 il n d  1 978 . 

I n  addit ion to the above -average p redpltation and the res u l la n t  increase i n  
su  facc- w<1ter supp l ies , several n e w  tech n i q ues t o  con serve energy a n d  i r r igution wcite r are 
be ng put i n to practice . Effi cient and ca refu l i rr igation practices are res u l ti n g  i n  more acreage 
bl' rig i rr ig cted with less wale r ,  and econom ica l l y  margina l  crops Lhal requ ire l a rge amou nts of 
wa er a re being withdrawn from cult ivation . I n  m.:rny a reas farmers have i n c reased the acreage 
pl nted in cotton but are us ing less water . Ear l ier  h a rvesting of the cotton and the cessation 
of i rTigatiori as eady as Aug ust resu l t  i n  less water being used ( I .  J .  Sh ie l d s , Maricopa Cou nty 
Ex en sion D i retto r ,  oral  commu n . ,  ·1 979 ) .  I n  some a rEJas the land is being l eve led us ing  laser
gu ded landscrapers , which resu lts in  near ly  ta b le-smooth l and that requ i res less water for 
sa u ration ( J .  W .  L i tt le 1 P i n a l  County Agri c u l tu ra l  Exten sion Agent,  oral  comm un . ,  1 979 ) . The 
u s  of  the method i s  becom i n g  more widesprecid , and as more l and i s  l eve led the amount of
wa er used i s  expected to decrease .

I n  most ag ricu ltu ral a reas in the Bas in  and Range low l ands p rovince,  water levels 
ge eral l y· huve been decl i n i n g  for many year·s ; in  some a r·l'as the rate of decl i n e  has decreased 
i n  the past few years awi ng to sma l l  decreases i n  the amou nt of g round water pu mped . I n
p l  ces i n  the southeaster"n and south -central parts of the p rovince,  water leve ls  measu red i n  
s p  I n g  1 979 were sornewh clt h igher than those rneasu r-erJ i n  spr ing  1 978 , which reflects a 
d e  rease i n  pumpage i n  1 978 and above- average p rec i p itation for October th rough Decembe r .  I n
mi  - December ,  record t loods a long the G i l a  R iver up stream from San Carlos Rese rvo i r  a n d  
ex ess ive runoff into t h e  near l y  f u l l  reservo i rs o n  t h e  S a l t  a n d  Verde R i vers  necess itated the 
rel ase of  l arg e  amou nls of waler i n lo lhe Sall  R i ve r .  Along lhe G i l a  R iver i n  Salford bas in , 
th average change in water l evel i n  24 wel l s  was +6 . 4  fl from spr ing 1 978 to spr ing  1 979 ; i n  
th S a l t  R i ver V a l l ey t h e  average change In  water l eve! in 7 5  wel l s  was 17 . 0  f t .  S ign if icant 
av rage wate r - l evel r i ses a l so occu r red in Avra V a l ley ( +1 0 . 1  ft ) ,  l ower San Ped ro bas in  
( + . 6  ft ) ,  and l ower Santa C ruz bas in  { +3 . 3  ft ) .  Sm a l ler water- l eve l  r ises  occurred i n  other
a r  as , but water levels cont inued to d ee. l i ne I n  sorne a r·eas .

Central  h igh l a n d s  pmv ince . - -The Centra l h i g h l a nds p rovi nce i s  the smal lest of  the 
t h  ee water p rovi n ces . I n  this  p rovi nce g round water is  obta i ned from t h i c k  sed imentary 
d e  osits i n  a few a reas , from th i n  sed i mentary deposits along stream channe l s , and foe.i l l y  from 
fr ctu red c ry sta l l i n e  and conso l idated sedimentary roc ks that a re the dominant  roc k types in the 
pr v ince .  Only a few thousand acres of  land is  u n d er cul t ivalion , and lhe amount of g round 
wci e r  withd rawn is  smal l-about 32 , 000 acre -ft in 1 978 . I he sma l l  amount of g round water 
w i  hd rawn has not resu lted i n  nota b l e  water - l evel dec l i nes , except in  pa rts of C h i no V a l ley 
wh re a decl ine  of a few feet per yea r has been measu red i n  the artesian aquife r .  

P l aleau uplands province . - - l n  the P l ateau u p l ands p rovince 1 g round-water develop
me t is  sm a l l  compared w ith thut i n  the Bas in  and Rilnge low lands  p rovince,  but it  is  somewh at 
g r  ater than that i n  the Central  h i g h l ands p rovi nce . Most of the g round water i s  pu mped from 
la e red sand slone that s tores g round water under bath confined and uncon fined condit ions and 
f r  m th in  deposits of  sediment along the major streams . The use  of  g round water i s  l i mi ted 
la ge ly  to scattered farms and homesi tes , industr ia l  and ut i l ity s i tes , and a few pop u l ation 
ce, ters , such as F lagstdff , H o l b roo k ,  and the Wh i le Mou ntains recreationa l  areas . I n  1 978 
ab ut 84, 000 acre-ft of g round water was withdrawn in the p rovi nce . For the  most part , no 
pa tern or rise or dec l ine  in  water leve l s  is d i scern i b l e . 

Recent Publ ications P repa red by Person nel of the U . S .  Geological Su rvey i n  A rizona 

The fol lowinJ reports on the water resou rces and geology of Ar izona were pub l ished 
o r  rel eased to the operl f i l e  f rom J u l y  1 ,  7 97 8 ,  t h rough June 30,  1 979 .

Anderson , T .  W . , an� W h i te ,  N .  D . , 1 979,  Stati st ical  summaries of A r i zona streamflow d ata :
U . S .  Gt;;:"ologi

}

a l  S u rvey Water- Resou rces l n vest1gcit 1ons 79- 5 ,  416 p .  

Benl ley , C B , 1 97 , Geoh ydrologic recon ni:l i ssance of L a ke Mead N ational  R ecreation 
A rea-Hoove Dam to Mou n t  Dav i s ,  A rizona : U . S .  Geologic�I  S u rvey Open - F i  le Report 
79- 690 , 37 p .

FarTa r ,  

1 979,  Geo
\1

ydrolog i c  recon nai ssance o f  Lake Mecid National  R ecreation A rea-Mount
Dav is tb Da

�( s Dam , Ar izona : U . S .  G eological  S u rvey Open - Fi l e Report 79-691 , 34  p .  

1 97 9 ,  Geoh

�

d rolog ic  recon n a issance of Lake Mead N ation al  Recreation A rea-Opal 
Mou nta in  to Davis Dam , Nevad a :  U . S .  Geolog1ccil  S u rvey Open - Fi l e  Repo rt 79-692 , 
36 p .  

C .  D , 1 979,  ap showing g round -waler con d i tions 1 n  the K a 1 b 1 to and Tuba C i ty area s ,  
Cocon ino a11d Ncivajo Counties , A r i zona-1 978 : U S .  Geological  S u rvey Water-
Resources l nVesti g at ions 79-58 , map . 

Kon iecz ki , A .  D . , anrrl  E ng l ish , C .  5 . ,  1 979,  Maps showing g ro u n d - wa te r  con d i tions i n  the 

Laney , 

lower Santa C ru z  a rea , P ina l ,  P i ma , and Maricopa Counties 1 A ri zona-1 977 : U . S .  
Geological  S u rvey Water- Resou rces I nvesti gations 79-56 , maps . 

R .  L . ,  1 979 , 
A rea-Hoover 
79- 689 , 42 p .

Geollyd r·o log i c  recon n a i ssance of Lake Mead N a tiona l  Recreation 
Dam ta Temple B a r ,  A rizon il :  lJ . S .  Geolog ica l S u rvey Open - Fi l e  Report 

1 979 ,  Geohydrologic recon nai s sance of  Lake Mead N ational  Recreation Area-Temple- ---�� Bar to Grand Wash C l i ffs , Ar izona : U . S .  Geolog ica l  Su rvey Open - F i l e  Report 79-688 , 
72 p .  

- ---��1 979 , Summary appraisa l  of the potenti a l  water 
Lake Mead N at ional  R ec reation A rea , N evad a :  

resou rces i n  and near tri:lct 01 - 1 1 3 ,  
LJ . S .  Geolog ica l  Su rvey Ope n - F i l e  

Report 79-698 , 6 p .

Levings , G .  W . , and Farra r ,  C .  0 . , 1 979,  Maps showing  g round-water con dit ions i n  the Kanab 
a rea , Cocon ino and Mohave Counti es ,  A rizona-1 976 : U . S .  Geolog ica l  Su rvey Open-
Fi le  R eport 79- 1070,  maps . 

-----�1 979, Map showing g round -water cond it ions in the V i rg i n  R i ver , Grand Was h ,  a n d
.Shivwits areas , Mohave County , A rlzona-1 976 : U .  5 .  Geological  Su rvey Water-

L itti n , 

Reso u rces I nvesl iga lions 79-57 , map . 

G .  R . ,  1 979 , Maps showing g round -water cond i tions 
Maricopa and Yavapai  Cou nties , Ar izona-1 977 : 
R eport 79- 1 068,  maps . 

i n  the New R i ver-Cave C ree k a rea , 
U . S .  Geologica l  S u rvey Open - F i l e  

Loeltz , 0 .  J . ,  a n d  Leake,  S .  A . ,  1 979 1 R e l ation between proposed developments of water 
resou rces apd seepage from the A l l - American Can a l ,  eastern I m peria l  V a l l e y ,  
Ca l ifornia : ll . S .  Geolog ical Su rvey Open- F i l e  R eport 79- 744 , 8 3  p .  

Mann , L .  J . , 1 97 9 ,  �ater b u dget and mdth ernatic:ol  mode l  or Lhe Co_con ino aquifer,  so uthern
Navajo Coun

l

ity , Ari zona ; U . S .  Geological  Survey Open - Fi l e  Re port 79- 348 , 53 p .  

Roes ke, R .  H .  1 1 978 1 Methods for estimating the magnilude and freq uency o t· f loods i n  Ar izon a :
A ri zona Dep,rtrnent o f  T rar:isportation Report ADOT - R S - 1 5 ( 1 21 ) ,  82 p .  

Roes ke, R . H . , Coolby , M .  E . ,  and A l d r i d g e ,  B .  N . ,  1 978 , F loods of September 1 970 i n  
A ri zon a ,  Ut�h , Col orado , and N e w  Mexico : U . S .  Geolog ica l  S u rvey Water-Supp ly  
Paper 2052,  r 35  p 

Schumann , H .  H . ,  1 97
l

, Sate l l i�e snow -cover observations in A r i zon a ,  i n  Fal l tech nica l  meet i ng 
of the Ame 1 ea11 Society of Photog rarrnnetry , 1 978 Proceed in"gs , A lbuque rque ,  New
Mex ico : p .  80-489 . 

lJ S Geolog ica l  S u rve)I" , 1 978,  Annua l  summary of g r'ou nd-w ater cond it ions i n  Ar izona , spr ing 
1 977 to spr irg 1 978 ; U . S .  Geolog i cal Su rvey Water- Resou rces I nvestigations 78 - 1 44 ,  
maps . 

1 978 1 Water resou rces data for A r i zon a ,  water yei:lr 1 977 : U . S .  Geologici:l l  S u rvey 
- - --�w�ater- Data R epor·t A Z - 77 - 1 , 550 p .

W i l son , R .  P . , 1 979,  AVi:l i l ci b i l i ty 
Reservation I Ari zon a-a 
Report 79 - 1 1 65,  36 p .  

of g round water on Federa l land near the A k - C h i n  I n d i an 
reconna issance study : U . S .  Geo log i cal S u rvey Open - F i l e  

-i! 1= H � fr c2 3 'i 05 7 ,!),,

( ..2 or= ,2.,J 
AN N UAL SU M M AR OF G ROU N D-WATER CON DITIONS I N  ARIZO N A, S PR I NG 1 978 TO SPR I N G  1 9 7 9  

BY U .S.  GEO LOG ICAL S U RV EY 

r 


